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Decompression sickness is a complex condition that can present a considerable
challenge to the health care provider. The mainstay of treatment for decompression
sickness is therapeutic recompression therapy while breathing oxygen. The patient
should be compressed as soon as possible, however patients should be considered for
recompression even after several days delay. Aggressive hydration and high flow
oxygen shuld be instigated, even before starting recompression therapy. The use of
hyperbaric-oxygen is generally safe, relatively non-toxic at clinical treatment
depths, and can be used to treat young children. Pharmacologic agents may be useful
adjuncts to recompression therapy but their proper role requires further study. Early
consultation with a physician trained in dive medicine should be sought.
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Confusion, headache, and
joint pain after scuba diving
PATRICK N. KIMBRELL, MD, ABFP

T.W., a 27-year-old white woman, normal ranges. Pertinent physical findings in-
4Patient came to the family medicine clinic cluded poorly localized, deep, throbbing pain,

presentation romplaining of a severe, general- 9/10 in intensity in the joint area of the right
ized headache and fatigue that had persisted for shoulder and in both ankle joints; this pain did
14 hours. For the last 12 hours, she had also suf- not worsen with movement. Involved areas were
fered from progressive right shoulder pain, bi- not erythematous, swollen, or tender to the
lateral wrist and ankle pain, and tingling in the touch. Strength in her right shoulder wab de-
feet. She had no history of any significant med- creased compared with that in her left, and the
ical problems or recent acute illness or trauma. strength of her ankle flexion and extension was

By the patient's own account, she had been decreased bilaterally. Diffuse paresthesia oc-
scuba diving 18 hours earlier. While her first curred in both feet and extended to the ankles.
dive of the day-a 40-minute descent to a depth Neurologic findings were significant; the pa-
of some 36 feet of sea water (fsw)-was un- tientwaswell-orientedbut appeared tohave prob-
eventful, her second dive had ended abruptly. lems concentrating, demonstrated by her inabil-
During this 15-minute descent to 40 fsw, she was ity to recite serial multiples of seven or repeat
unable to clear her face mask of water; panick- simple phrases. Her illness was diagnosed as de-
ing, she rapidly ascended to the surface. compression sickness (DCS), and she was imme-

Only 8 hours before arriving at the clinic, the diately started on 100% oxygen by anesthesia
patient had visited the emergency department mask. Vigorous hydration with Ringer's lactate
of a local hospital where her symptoms were di- was also begun intravenously. She received 325
agnosed as musculoskeletal strain and fatigue. mg of aspirin orally and was quickly transported
At that time, she was given a prescription for to a nearby recompression, or hyperbaric, cham-
ibuprofen (Ibu-Tab, Motrin, Rufen, etc.) in 800- ber for definitive treatment. There she received
mg doses to be taken three times daily. She was hyperbaric oxygen treatment (US Air Force
also taking norgestrel and ethinyl estradiol Table 6), and her symptoms resolved. She was ob-
(Lo/Ovral) once daily on a regular basis. served overnight in the hospital and discharged

the next day after a careful examination showed
Physical examination revealed a no residual neurologic or other abnormalities.

Diagnosis slightly confused, slender, young She was told not to dive or fly for at least 48 hours.
woman with poor concentration. Her vital signs
were temperature, 98.2°F; blood pressure, 106/74 DCS, most frequently associated
"mm Hg; pulse, 78 beats per minute; respirations, Discussion with compressed gas diving, is a
24per minute. Laboratory results showed a com- medical emergency. In 1992, the illness was
plete blood cell count and electrolyte levels in treated in approximately 600 patients in North

America. ",2 With an estimated 2-3 million trained
Dr. Kimbrell is director of medical operations and fellowship director at recreational scuba divers in the United States
Davis Hyperbaric Laboratory, Brooks Air Force Base, Texas. and about 500,000 new divers starting training
Dr. Lipsky is medical director, primary care service,ý, '-;tolty member, each year,3  it is
Mercy Hospital Family Practice Residency Program, Toledo; and mem- becoming increasingly impor-
ber. Family Practice Recertification Board of Editors. tant for primary care physicians to be able to

continued on page 14
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administered continuously through a tightly ther uptake of inert nitrogen6 ; the vasocon-
sealed oral-nasal mask until definitive treat- strictive effect of oxygen may also reduce edema
ment is started. The 100% oxygen increases the in some injured tissues. The optimum pressure
concentration gradient for the diffusion of ni- for treatment is not known. Although most pa-
trogen from bubbles back into the tissues and tients are successfully treated with a single oxy-
blood and then to the lungs where it is expelled. gen recompression table to a depth of between

Nitrogen bubbles may cause platelets and 2 ATA and 2.8 ATA, individual responses may
leukocytes to aggregate, leading to microvascu- vary. Some patients may require repetitive hy-
lar impairment and occlusion. Damage to cap- perbaric oxygen therapy until symptoms are re-
illary endothelium leads to increased vascular solved or incremental benefit ceases;1

permeability, and some patients therefore show
an increased hematocrit and platelet count. In In treating DCS, recompression
severe cases of DCS, which are associated with Conclusion with 100% oxygen should begin
a generalized capillary leak syndrome and hemo- as soon as possible and be considered even af-
concentration with increased blood viscosity, ag- ter several days' delay.4 Aggressive hydration
gressive hydration is very important. Oral or in- and high-flow oxygen should be initiated im-
travenous hydration allows the continued wash- mediately. Hyperbaric oxygen is generally safe
out of nitrogen from the tissues; at the same and relatively nontoxic at clinical treatment

4 time, the process dilutes platelet aggregation depths and can be used in children. Pharma-
and improves vascular flow. Isotonic crystaloid cologic agents may be useful adjuncts, but their
solutions, such as normal saline or lactated role is undefined. A physician trained in dive
Ringer's, are best; glucose solutions are usually medicine should be consulted early.
avoided. The use of corticosteroids, anticoagu- More information on DCS and its treatment,
lants, and lidocaine HC1 is controversial.4  including a list of hyperbaric treatment facili-

If treated soon after the onset of symptoms, ties in your area, is available from the Divers
less severe cases of DCS may be resolved at this Alert Network, 919-684-2948, or the Undersea
point in therapy. Before treatment is ended, how- and Hyperbaric Medical Society, 301-530-9275.
ever, consultation is warranted with a physician The Divers Alert Network emergency hot line is
knowledgeable about recompression therapy, or 919-684-8111. §
hyperbaric medicine, the only known definitive
treatment for DCS. 7  Opinions, interpretations, conclusions, and recoin-

therapy almost always, mendations expressed in this article are the author's
Modemn recompressionntherapyiagmixtures, and are not necessarily endorsed by the US Air Force.employs oxygen-enriched breathing mixtures,
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